In this study, we measured the wavelength difference limit for binocular color vision about peripheral visual field, using a three-dimensional display to present dichoptic stimuli to the left and right eye, respectively. The size of stimulus was 2° arc of visual angle, the wavelength range of the stimuli was selected from 450 nm to 650 nm, and the brightness of the experimental stimuli was set 15cd/m 2 . The results suggest that color fusion occurs more difficult with central visual field more than peripheral vision. More importantly, it offers the basis of important fundamental data for some important optical instrument, for example the design of optical microscope etc.
Introduction
The binocular fusion is only assured when the input difference of dichoptic stimuli to the left and right eye, is relatively slight whether in shape, in brightness, or in color. In the case of binocular color fusion, a question of how much wavelength difference can be permitted before the fusion ceases is an interesting one.
About measurement of wavelength limit for color fusion, many experiments early had been studied. But the research about peripheral vision is lacking because maybe it's difficult to display the correct stimuli to the correct location of peripheral vision. In this experiment, we aim to measure the binocular color limit about peripheral visual field, and to explore how the visual filed influence the wavelength difference limit Δλ .
Method

Apparatus and Stimuli
A three-dimensional display device was used to present experimental stimuli dichoptically, i.e. one to each eye of the subject (Fig.1) . The similar stimuli comprised a pair of cross fixation (Fig 2b) ) and a pair of circular patches (Fig 2(c) ). The circle diameter of stimuli was set as approximately 2.5cm, subtending the visual angle 2°. The cross fixation was white cross subtended a visual of 1° of arc. 
Procedure
All experiments were carried out in a darkroom. Each subject needed to adapt for the dark environment about 15 min after the darkroom. The stimuli could be produced or controlled by a computer connected with the three-dimensional display accurately.
Firstly, a white fixation cross, subtending a visual angle of 60 min arc was presented for 3 seconds, afterward, the fixation dot was kept constant. At the same time the stimulus targets, two circular patches subtending a visual angle of 2° arc, appeared and lasted for 15 seconds. Then the subject responds fusion or non-fusion. After the response, the experiment did again with another λR until all 41 points are measured. 
Results and Discussion
The results of the experiments reported above lead us to further understand the factors of influencing the color fusion limits Δλ for each wavelength λ by varying the visual field. Two examples are shown in Figure 3(a)(b) in part for λ L = 450nm and 520nm when the visual filed was adjusted four levels (central vision and peripheral visual field 3°,6°,9°), which show clearly that the color fusion forms the inverse relation with the wavelength difference of two eyes. Figure 3 (c) presents some Δ λ -λ curves, plus and minus separately, summarizing Δ λ for all subjects under four different conditions with different visual field. We found in Fig 4 there is an increase in the size of the binocular fusional areas with the increase of retinal eccentricity. That is，the disparity limit of central vision is smaller than the limit of peripheral vision with the same stimuli and the same experimental condition.
Conclusion
The results of the experiments reported above lead us to further understand the factors of influencing the color fusion limits Δλ for each wavelength λ by varying the stimuli luminance and visual angle. More importantly, the quantitative investigations might be useful to offer important fundamental data for the important optical involving dichoptic viewing conditions, for example the design of optical microscope etc.
